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Abstract of JP1 1017169 
PROBLEM TO BE SOLVED: To provide 
semiconductor device with a new structure 
realizing high reliability and high field-effect 
mobility. SOLUTION: In an insulated gate-type 
transistor, pinning regions 105 and 106 are 
formed at each end of a channel formation region 
102. Then, a depletion region extending from the 
drain side is prevented by these pining regions 

105 and 106, thereby preventing a short channel 
effect At the same time, these regions 1 05 and 

106 function as a path to the outside for 
extracting a minority carrier generated at impact 
ionization. As a result, a yielding phenomenon 
Induced by carrier injection is prevented. 
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[0 0 8 5] tJi^Tf, :^m:mm\z^t-F^^'^-}mii 

F ETtcOBJStfe^tt, er:>i>'^J®2 0 5 <h2 0 6i 
[0 0 8 6] r.(35:f:i|5£#)®M2 0 7tt#P>t;fctt'f > 

z^ry i^oma^z^tomm-^ti^pmmmm^^r^mm. 
x$>^o :^nmm<Dm^. z<D^m<^^m2 0 ta^v^ 
^mmm<Dmmm\zm''^ibtix^^^.^iz<^m^^^. ci 

[0 0 8 7] ^fc. 112 (A) iZ^f mizp 9-^:^ jm 

^^;U«itfn>i/FETi|S!mScfStt-mf^&i^^. ^tEo 
T, fcfn>^''®:^2 0 5> 2 0 643j:UfL,#l/Hil|jEiiJ 

»Ji(D?F^'-tiM*^2 0 7(7)m^hmit>xumt£-c^>ti. 

[0 0 8 8] ;J^fC> B2 (A) tC:zi5L7t±ffigI^A- 
A' X'^»fbfciffMHSria2 (B) izmto @2 (B) 
fCiSV^T. 2 0 SttmSSSi'U =i>«^TfeOs 
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[0 0 8 9] ^bT, 7^-Jl'KK'ftM2 0 4JCS^!:«> 
#fCL.Tb*r.>i^««2 0 5> 2 0 6d<?^J«^tl. ^(D 

M{;i^lt'tlM«2 0 7j&^'J|?^$nT(/>5, $^>}C-^©± 

izitir'-i hffi^2 0 9;itSa^{t:?£{c:«fcO^«snTi/> 
■5. 

[0 0 9 0] 'Aiz, m2 (A) €rB-B' T-^WLfcHf 
®ia$^2 <C) tCS^fo 0 2 (C) trS^T#(C. V- 
7.Mi|£2 0 1 a^ni^U-i >m.WL2 0 3tt3i^n>^fctt 

10 -i yi^^A^:t><r>&.xiz^io<y:xL}vm^xm^-^i^ 

[0 0 9 1] B-B' x<Dmmmx\tv^^mm 
&mm(Drzib<f:>^mmm.m2 0 7 i!}m2 (o cDti^::^ 
:$^^mmcom'^. v— x«j^2 0 id>6 Fi"r> 

[0 0 9 2] ^m^m<DPTY^~-)umi^='>':fFET 
it. &.±\z7F:Lttmmm<r)^^i^mmx$>^. ^fc. 

i£->ifmi^2 0 5. 2 0 6*5.kD^TM<K;M^2 0 7C0 
20 ^ActSfiJi:, tmzJ^^X^^^rL^^0}mz-O^^X^BM 

[0 0 9 3] ^1 ©jsi:^tt*3i^fij 1 xmm\^i^m^ h p 

[0 0 9 4] bd^L,. S2®^:lia*M0»Jl i:^d:S&-5 
mi tmm\z\±=:.ytfm.m2o 5. 20 & <Dyfm.mmm. 
^m^^msM^-t^z.Lxm^'^^-}vmm^m.^m\z 

[0 0 9 5] LZ.^ifi. aScD I CCDS(cy-f 

[0 0 9 6] c:nt::jtd-LT5?^^v*;i'^:^%b€i'iM^ 

s.^mm^^^^mzm< <r>x, m^mz\.'^\.mm.m 

[0 0 9 7] tzrci.^m.mm.m2 0 7 ttv-x/ h u-f 

>^«i:l^i;^mM PM) x-^^o:>xv- 

mmm^i'&.< vxmm^^p mm-^itmnmizMmzm^ 

[0 0 9 8] W^. -^W>tW^2 0 7 
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[0 0 9 9] tiii, mmMico^^tmm\z'y-( hmm 

[0 100) tf->y®®2 0 5, 2 0 6^m<'^ 10 

NS (N- ^) tr^ctx'. }d=.>i^^j]m^^z>tm 

[0 10 1] JfcJc, ||3<^3a^T^^35^, SgJKMitM 

[0 10 2] **»E^J©«^, \i->ifmm2 

OS. 2 0 6{CilJp-rS^SSt!#r7c5^tL-TU >S:ffil'in 

0 6fcir>;,5'u >ifvx. '^^^-}mmmm2 0 2^*3 

[0 10 3] Sfc, **iSi«?-!lO«^t)^&4^^U7T^ 
^jEaft'?-+-^-;i'fl?)5!4®^2 0 2 , ^^#lM«2 0 7 $ 
Sittl, If- >^^^:^2 0 5 , 2 0 6 TtS^^tlT'^Vi. 

[0 10 4] ^4<D^j»T*-&:^^^=¥^ U 7C0S^ 

SiMOS FETt?«^IS^^-V 0TX$>i>JE7L0r>'i^>it 

[0 10 5] b;5^L., ^mmmcop^y^-)um.i^—>'if 

[0 10 6] ?^oT. U TftAESesao^t^ig^^ 

wmzmwmw^x^^t.m?L^. 40 
[0 10 71 j^±w#{z. i^mmm<DY"^^^)vm\f::=. 

> i?^ F E T iS VMs®l4 i: ^t/i^ t* U 7^ ^- ^ ^iWI^K^ 
^r^i^«#:SS<i:ftS, ^fc. *ig0dl <h IS) 

mm<r)mm\zmM-^nr. m<Dm'M<Duos f e tic^^ 
[0108] cstJi^ij 3 ] Mmm i , 2 u 

3 >«^±iC if- > y F E T SrJI^eicf •5^-^CO0iJt;-p 
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[0 10 9] ^m?tm\zpm-t^^it<nxn^ 

:^mmMX$>^}i->ifF-B.T\Z^^^X. ©ftS® 

[0 110] fi»J^Ei\ fl::-&'tr¥^#:i:bTtt:yU'i7A51t 
^ (G a A s ) . •< >>'''J'AU > ( I n P) ^fctSv'U 
3>ir';i/-T-'>A (Si, Ge,., :fc75:U, 
-9.5 ) ft<i:^ffl!,iTfe^t,i. 

[0 111] Si. Ge,-. -e^^n-s>{t^#j^p 
mw^=j^^^- )ummmm iivxmm-t^m^. mmm >- 

[0 112] mmm4) :^mMmx\t. pmmM^'> 

tf - >i>' F E T i ^tlliKlCm^'&fc-erfc 
CMO S ¥^#:ggcr)<?atC-p<.^TIfe?^f -£.0 

[0 1131 :^^mm<Dcuos^m^&s<^m7&'S:m 
^iz^f. ms (A) tiCMOS¥^#:sa^5'^:t^;i' 

^■:;^\^'<zmmvrzmmmx^io. m5 (b) i^cmos 

¥J»#:^MCD±ffiliIT-i&^o ftfe, 1115 (A) WHS 

(B) SA-A' x^mi^itmwimizm^ir^, 

[0 114] ins (A) it43l.iT. 5 0 lktS^m^e'>*J 

3>»«Tafe5>. ^J^SSv-U n>«S5 0 1 (r«rf^) IX 
10' 'atoms/cm' g*cDh*— A'>h (*t^o >Sfctt51t^} 

[0 115] &cfe, :^mm»^ximmm'D3^m^±H 

<Dfy7.m^'p-^'i±:^B^Xmt-Z.tl,Z-t^. 

[Oliel^lxT. Pi!i>'Un>»S5 0 IcD^M^t 

2, H >M« 5 0 3 *^^N' j:.)ixm!&-^n^, d 
(Oy — 7,®:^5 0 2 , HW-r>M«5 0 3«T#S?ctt 

[0 117] Sfc. 5 0 4iiU> (Sfcttifc^*fc«7 

■ ) x^^o ^vx. -?-<?>i*igRtpg=--v^;n!fc:ri>*^ 

FETCDV— XM^5 0 5, K U"f >M*S 5 0 6 P* 

i7:x.juxm^-^n^. 

[0 118] c:n6cosft^Jgstt*M-r^v-;^/H 
u-f >iiai§Kt*. y ^ ~}\' K®<b)fi 5 0 7 xfm.'^i^-^n 

5 0 8. 5 0 9tt^r<M6^^, 5 10. 5 

1 1 «^ti-g^nN?-V'^;i'iStf->i^FET*5j;e/p^ 
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[0 119] r^^. Pf^r^JHIfc!->i^FET<^?=--\' 

it. ^mm 1 \zm.mi'fi:mum.m^ii^m:^m.m5 1 2 
[0 12 0] h«M5 10,51 it^ssase 

StBiS 1 SX-mtiti. ^(75±tCV-X«ffi5 14, 5 1 
[0 12 1] J^}::^, :^nmm<DC}AOS^»WmmiZit 10 

^©*(c::)i/iTg|5 (B) &fflt,iTiftaq-r-S>o 

[0 12 2] 115 (B) c*3UT, mzms 

(A) Tlffi?^bfc®-fftC-PViTtdtia5 (A) iim~'<r>W 
MS 14, 5 1 543a;D?HK>mll5 1 etiSffi^^ 

[0 12 3] ^5 (A) T«l^^$n^Cd^ofc,*«. S5 

(B) id^-r^sr, '?'^:^)i^mmmm(DmMiz\-i.}d=.> 

ifmms 1 7-5 2 0:«(^Jgfii4$nTi.i€.. fcfcL, 20 
Y*;i'Mer::>^^FET<Dtfz:>if$I^5 1 7, 518 

ttp* mm (.mrcitp" mm) xm^^n^, *fc> p 

[0 12 4] WacO^«t-, *iB?g?^iC*3liT 

i-±\£—>ifmm 5 17-5 2 0 U TCD^HJffl 

/IT-tLT^tiT^o y-xm®5 1 4 ifcfz: 

>4^^*E 5 17, 518 (iiJ^a'V — Xim 5 1 5 i: fcf 

r:>i/MiS5 5 1 9, 5 2 0) iz-Amn.mizmmT ^mu 
mmiz^^^iix. (p-^^y0 7<owm^^3^m\zm< so 

CO 1 2 5] c(Dmt£.m^^-t^^^ v—7.nM5 1 
4. 5 I stif-ycr^ms 1 7 -^5 2 0 L'^mm&t. 

fx^, Mm<D^-^^ y~x«S5 14,51 &\tmm^ 

\z^mvT4SimtM.^^. 

[0 12 6] Kk±<Dmmt. zi>^i7 h*--;i^5 2 1 , 

5 2 2 5 (B) iz^-tmmm-vmi^triUB:<^^. 
mt.. N5^-\'4.juser:>if PET mm&m) cd^® 40 

i|E5 0 2fCjS-r'g.<t|WlBtt'e->i7'fii|?5 1 7, 5 18 
[0 12 7] F^^:^-}m\d=->i''FETX'hm 

^r^Jl'Sfcf::i>i^FETCO^^, iJJf U 
7(Om^iiil'=S:nt>tt<Xhmt>f£^K 

[0 12 8] u±<^miz. mmmi^^zj^^mm2iz7F: so 
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Lfc N 5=- -v ^ JPga If - > i?' F E T *J J; Z>" P ? ^ fcf 

CO 1 2 9] ^sjlfe, *lil^?^S:jSfflU'5«.CMOSii^^ 

CO 13 0] C^»M5] **M#iJT», tfz:>i^Mi^ 
[0 13 1] ^T. IS 6 (A) fCS-r^ii£<^«-&, tf- 

yifmmQoi. e o 2*^7-7.^^6 o 3 i*i-cf*3M{c 

z.txziyi^i^ S^d^— ;i/6 0 4i#^fc:^tb!-r^tf->i^« 
^c0B¥t^i»^b, y-xmH (H^ii-r) iOSlMffi 

[0 13 2] Sfc, 12 6 (A) tCS^Ufe;:^5£©i^-&. y 

u ?xii*^^g«ii^h5>5^x5'w#fc^»3egty 

[0 13 3] ^COi6^j:il^!c«|116 (B) izW'-tmr^m 
iti-T'Sxii^l.i. EI 6 (B) Ttty— XMJ^ (^fcftH 
lx'f>^^) 6 0 5{':fe^iTfcfr:>5'^*K6 0 6, 6 0 

7*«0^b5^s:i/iy-7^M (*fc«HU'r>m® 

^) 6 0 8Tttt°r:>>?'^IJ^6 0 9, 6 1 0/&^"iaSL?i 

[0 13 4] Cc^Bt, tfri^i/mJ^e 0 6 (Sfctt6 0 
7) <i:lfr:>if®^6 0 9 (Sfctt6 i 0) <hy5^'limW 
\zmUVXl^^i:hvy':^7.^<DM<^^^-^U<tj:^<D 
X. y-fhUMB 1 1 <?5TT^3-WLT*3<, ^^tto, dCO 
gl6 (B) ®«3ifcE16 (A) <omf£mi^'&M^^ili: 

[0 13 5] ^5fft, ^^mmmit-mizir^-r, 

«\ tf:z.>i^M^©J#*^-1='y-~xm<l^:3>5'i' hTf;— 

CO 1 3 6] im:Mm6) :^m^mu. mt^M2{Z7PL, 
fc p 5" ;^ ^ e ~ > 5^" F E T {c ^ b $ mi m JEffl 

(A) , (B) , <c) ^m<'T'XWLm-t^*^> 

xm.mr^, 

CO 1 3 7] ^7 (A) \^L^tf^mmmm<D^mm^m 

7 0 1 €r, y— 7.ffi«E7 0 2*5i:a:HU'f >m®7 0 3 
itif)Oiil^fc483ST*.5.. C<D«^, 7 0 4CO^«75«f^ 
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[0 13 8] sfc, 0 7 (B) itv^^mumm(Dyfm 
[0 13 9] sfc, ii7 (c) \-±L^^^mm'mmff)^m 

mm.m7 0 9^V-7.m.^7 I 0 i:mDmh. HU-f> 10 

m.m7 1 1 t-mtvtcmm-v^^. co:)m^. 7 i 2 
r^icov-pmm (^ft\t:ty^m.) ^mts^i^^Kt^tt 

[0 14 1] Sfc. ll)^0iJ2T«V-X- KL"1'>rBli5D 

[0 14 2] m^r. ^m<^mm7 o i , 705. 70 

*n^o EPS, u^^'^^ImfiE(^)PSl55«#^^^te^S,*:few 
[0 14 3] («]!iM7] *IS%Bj(j, iia^i^i^^^r^- 

^-)imF ETi^^^r ^-}i^m^mi^co\^u^^'^ 
^ ^;na F E T it/t >g=^x < ^ m&^^-^^ 

[0 14 4] Ld^L-^t*ie,. *Pfi^C0|^j^^jifflbT 

[0145] c^jg^j 8 3 :$^m?^mitmm<r> i c^^i?^ 

m\zmmr^:ii:A'!mux'^^. m-^, m&^m^zmm 

L-Tt>S^TOD#^{*:gM (MOS FETSg|5ffl<i:LT 

r3#iii#s^j tit. m^m'f-rctffxttK. *g^05^«: 

[0 14 6] m^lt. 'yy^y-y^izm^it^tl^R I 

sc-Zo-fe-y-y-. AS 1 c-fn±^y ■*}-m(D-?'{ -/a so 
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-r^±To:>mmit\Bim\zmm u 5 

[0 14 7] S8 lwS-r<7)(4, V'f i^n y^P-t-yitO— 

«SJT*«>, •T'f /7DyD-lryy-aift§!a<]tc:«C 
801. RAM8 0 2, D -y i7 n > h D"7 8 0 3 , 

>'3.;)C^U — 8 0 4, -y > F D — 8 

0 5. i'U 7;i"f V^' — X8 0 6. I /OjJ?— h 
8 0 7«*^€.iKjEig$nS. 

[0 14 8] p}m. m8\Z7?:-r-^-( i/azfa-ty-^itm 

[0 14 9] bd^L, fCOm^SHflgSW-r^-^^i^D'T' 

D-ky-tJ-tr^oTfe'fffiiiLTtiffif ^cottl C (Inte 
grated Circuit) 8 0 8T:?fe€>. I C 8 0 8 

[0 15 0] ^bT. ^(D^m^'^y'fB 0 9±(C?^SS 
^ nft:»a{t[lI8S€«^-r S c7)*^-*i^^a^C5 tf - > F 
ET8 10 WJ-^^-~)im.) .811 (P9=-^.t-JHM) 

[0 15 1] Sfc, :^liri<?^jtC^L'fc-T'l'i7n:/nir-y 

^\t.i^^tj^^%^^mm\zmm^nx^mm^itvxm 

[0 15 2] 

mmomm i^m%mz^r)9-^^}v^i5^u^'^ir^ 

)vmf)^mi^x'h-^\,^mmts.^Mwmm.\z$i^-^x-h^=3^y 
^■~)mmz^^-mK^m^mm^rz.\mit-t^z.iLifix^ 

<^teT i L # i/iffiiSJEOigT ii * i^i^f;:«?^f s t 

[0 15 3] ^'c.fC, i:|-a^l|tt5"^:^;i'JiBm^ 

■^(D^mK^^nx&ubxm^^'^iiOy^^ ^^-r?>^m 

[0 15 4] ^fc. 9-^^}m0.m.mzw^vtc\^~y 
ifm.m.^'>^^\ ^)7(D^\^mL'mw^t.\^xmm-t^z. 

[0 15 5] i&l±CO^§^gf)m('J;oT. M«6T^Vi^e 
[0 15 6] :$:ffl?iig^?iJflBLfc#»<$:^S«. ^31SE 
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